12 Water buffalo holds the tremendous potential of milk and meat that widespread 13 throughout central and southern China. However, characterization of the population 14 genetics of Chinese buffalo is poorly understood. Using Axiom ® buffalo genotyping 15 array, we performed the genetic diversity, linkage disequilibrium (LD) pattern and 16 signature of selection in the 176 Chinese buffaloes from thirteen breeds. A total of 17 35,547 SNPs passed quality control and were used for further analyses. Population 18 genetic analysis revealed a clear separation between the swamp and river types. Ten 19 Chinese indigenous breeds clustered into the swamp group, Murrah and Nili-Ravi 20 breeds were the river group, and the crossbred breed was closer to the river group.
112
regions that are potentially related to economically important traits using the genome-113 wide SNP data. However, the selection footprints among the Chinese buffalo breeds 114 remain unexplored. Therefore, we investigated thirteen buffalo breeds in South China 115 region using the buffalo SNP90K array, aiming to explore the genetic diversity, LD 116 extent, signature of selection and quantitative trait locus (QTL) among the studied 117 breeds, which will benefit in the development of an SNP genotyping panel for swamp 118 buffalo and promote the buffalo complex traits research and breeding program.
119 Results
SNP Characteristics

121
Statistic information on 176 buffaloes representing 13 breeds was summarized in 122 Table 1 . SNP information regarding the chromosomes, numbers, and length was 123 listed in the S1 
157
Population differentiation estimates showed that the pairwise F ST values ranged 158 from 0.0076 to 0.7535 across the studied breeds (S2 Table) . For the swamp group, 164
Linkage disequilibrium and Autozygosity Segments
165
Overall estimated LD between river and swamp groups was different in the present 166 study (Fig 3A) . Compared 
172
To estimate the recent inbreeding, we performed the genome-wide autozygosity 173 analysis with the runs of homozygosity (ROH) between river and swamp groups. The 174 result showed that buffaloes in swamp group had higher overall levels of F ROH than 175 that of river group (Fig 3B) . Moreover, we also estimated the ROH distribution by the 176 length between the river and swamp groups (S1 Fig) . The results showed that the 177 difference in genetic diversity was found between river and swamp group. Buffaloes 178 in swamp group had the lower fraction of ROH in short tract (0-2 Mb), while the river 179 breed exhibit a higher faction of ROH in long tract (>16 Mb).
180
Signatures of selection 181
The hapFLK statistic that accounted for the haplotype information and hierarchical 182 structure [36, 37] was used to identify selection footprints on the contrast model (river 183 vs. swamp). HapFLK analyses revealed that a total of 12 genomic regions was 184 identifed (Fig 4) . These regions were located on chromosomes 
Identification of QTLs
197
To further identify the QTLs associated with milk production traits in buffaloes, we 198 firstly performed the haplotypes analysis using a 0.5-Mb window around the top 199 significantly SNPs (Fig 5) . The results showed that a total of 18 blocks was identified 
222
As shown in information on these genes associated with milk production traits has been reported,
336
we have reason to assume that these candidate genes should have genetic effects on 337 milk production traits based on their biological function. Further research of these 338 candidate genes is warranted to explore the underlying molecular mechanism of the 339 phenotypic traits in buffaloes. an r 2 threshold of 0.5. In the hapFLK analysis, the number of clusters (-K) was set to 395 2, and the expectation maximization iterations (--nfit) were specified to 20. The 396 hapFLK values were adjusted using the following equation:
where the mean and sd values of hapFLK were calculated using the MASS R- 431 S1 Data Sheets. Genotype datasets of 176 buffaloes were used in this study.
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